"One-pot" methylation in glycomics application: esterification of sialic acids and permanent charge construction.
A simple and rapid "one-pot" methylation method to esterify sialic acids and construct a permanent charge was developed for N-linked glycan analysis, which combined complete nonspecific proteolytic digestion and methylation. A mixture of Asn-glycans prepared from Pronase E digestion of the glycoprotein was passed through a cation-exchange column to convert carboxylic acids to the Na+ form before being methylated with methyl iodide. Derivatives could be easily purified with a hydrophilic affinity chromatography cartridge. Mass spectrometry analysis was performed by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF) and MALDI-TOF/TOF. The mass spectrometric data indicated that carboxylic acids were methylated in addition to the formation of a quaternary ammonium in the amino group of asparagine residues. Three model glycoproteins, including ribonuclease B, ovalbumin, and transferrin, were employed to demonstrate the merits of this technique. Results showed that the stabilization of sialic acid was achieved in addition to the formation of a permanent charge. Compared to the analysis of underivatized N-glycans, detection sensitivity improved approximately 10-fold. The new technique was further evaluated with glycan profiling of serum transferrin and proved to be a sensitive method for the characterizing protein glycosylation.